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Key indicators; single-crystal X-ray study; T = 293 K; mean cr(C-C) = 0.003 A; 
R factor = 0.052; wR factor = 0.161; data-to-parameter ratio = 23.3. 



In the title solvate, C29H3oN203-CHCl3, the dihedral angle 
between the indole ring system (r.m.s. deviation = 0.050 A) 
and the 4-methylpyrrolidine ring is 88.88 (8)°. The latter ring 
adopts an envelope conformation with the N atom as the flap. 
Its mean plane makes dihedral angles of 86.94 (11) and 
42.08 (9)° with the phenyl and dimethylbenzene rings, 
respectively. The molecular conformation is stabilized by 
intramolecular C— H- ■ O hydrogen bonds, which generate 
5(6) and S{9) ring motifs. The chloroform solvent molecule is 
linked to the organic molecule by a C— H- ■ O hydrogen bond 
involving the carbonyl O atom of the carboxylate group. In the 
crystal, molecules are linked via bifurcated N— H- ■ ■(N,0) and 
C— H- ■ O hydrogen bonds, forming chains propagating along 
[001]. 

Related literature 

For the biological activity of spiro compounds and oxindole 
derivatives, see: Bhattacharya et al. (1982); Chande et al. 
(2005); Glover et al. (1998). For a related crystal structure, see: 
Karthikeyan et al. (2014). For puckering parameters, see: 
Cremer & Pople (1975). For graph-set motif notation, see: 
Bernstein et al. (1995). For bond-length distortions in small 
rings, see: Allen (1981). 
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Experimental 

Crystal data 

C29H30N2O3CHCI3 
M, = 573.92 
Monoclinic, P2^/c 
a = 12.9164 (4) A 
b = 11. em (5) A 
c = 12.4548 (5) A 
P = 98.135 (2)° 

Data collection 

Bruker Kappa APEXII CCD 

diffractometer 
32563 measured reflections 



Refinement 

R[F^ > 2a(F^)] = 0.052 

wR{F^) = 0.161 

S = 1.01 

8093 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 2805.50 (16) A' 
Z = 4 

Mo Ka radiation 
jU = 0.36 mm^' 
T = 293 K 

0.35 X 0.30 X 0.25 mm 



8093 independent reflections 
4986 reflections with / > 2cr(/) 
Ri„, = 0.032 



347 parameters 

H-atom parameters constrained 
Ap„„, = 0.38 e A"' 
APmm = -0.46 e A"^ 



D-H-A 


D-H 


H - .4 


D-A 


D-H- - A 


C5-H5-01 


0.93 


2.45 


3.292 (2) 


151 


C18-H18B-01 


0.97 


2.52 


3.127 (2) 


120 


C30-H30- ■ 02 


0.98 


2.47 


3.319 (3) 


144 


N2-H2A--02' 


0.86 


2.65 


3.252 (2) 


128 


N2-H2A---N1' 


0.86 


2.20 


2.936 (2) 


143 


C7-H7-01" 


0.98 


2.57 


3.359 (2) 


138 


Symmetry codes: (i) x, 


-y + ^,z + i; (ii). 


t, ~y + ^,z 


1 

2- 





Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et al., 
2008); software used to prepare material for publication: SHELXL97 
and PLATON (Spek, 2009). 



The authors thank Dr Babu Varghese, SAIF, IIT, Chennai, 
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Supporting information for this paper is available from the lUCr 
electronic archives (Reference: SU2703). 
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Methyl 3'-(2,5-dimethylbenzyl)-1 '-methyl-2-oxo-4'-phenylspiro[indolme-3,2'- 
pyrrolidine]-3'-carboxylate chloroform monosolvate 

S. Karthikeyan^ P. Narayanan^ K. Sethusankar^ Anthonisamy Devaraj and Manickam Bakthadoss 

1 . Comment 

Synthesis of spiro compounds has drawn considerable attention from chemists, in view of their very good 
antimycobacterial activity (Chande et al, 2005). Oxindole derivatives are known to be potent inhibitors of monoamine 
oxidase (MAO) in human urine and rat tissues (Glover et al, 1998) and potent antagonists of in vitro receptor binding by 
atrial natriuretic peptide besides possessing a wide range of central nervous system activities (Bhattacharya et al, 1982). 

The molecular structure of the title compoimd is illustrated in Fig 1. In the molecule, there is C — H— O hydrogen bond, 
forming an 5(6) and S{9) ring motif (Bernstein et al, 1995). The indole ring system is essentially planar with a maximum 
deviation of 0.0782 (17) A for the atom CIO. The mean plane of the indole ring system forms dihedral angle of 88.88 (8)° 
with central mean plane of pyrrolidine five membered ring. The latter foms a dihedral angle of 42.08 (10)° with the 
benzyl ring. Atom 01 significantly deviates from the mean plane of the indole ring system by 0.1965 (12) A. The 
molecular dimensions in the title compound are in excellent agreement with the those reported for a related compound 
(Karthikeyan et al, 2014). 

The spiro-pyrrolidine ring adopts an envelope conformation with atom Nl at the flap position. The distance to the flap 
position from the mean plane of the spiro carbon is 0.2628 (15) A. The puckermg parameters (Cremer & Pople, 1975) of 
the ring are Q2 = 0.4155 (17) A and (pi = 0.5 (2)°. The central spiro-pyrrohdine ring is perpendicular to the phenyl ring 
(CI — C6) with a dihedral angle of 86.94 (11)°. The carbonyl group and the benzyl ring have an (+)anti-periplanar 
conformation with the torsion angle (C18— C17— C25— 02) of 152.45 (17)°. 

In the benzene ring (Cll — C16) of the indole ring system, the expansion of the ipso angles at Cll, C13 and C14 
[122.20 (17), 120.82 (19) and 120.86 (19)°, respectively] and contraction of the apical angles at C12, C15 and C16 
[117.80 (19), 118.99 (18) and 119.24 (16)°, respectively] are caused by the fusion of the smaller pyrrole ring to the six- 
membered benzene ring and the strain is taken up by the angular distortion rather than by bond-length distortions (Allen, 
1981). The carboxyl group and oxindole ring system are (-)5'>'«-clinal to each other with the torsion angle (C9 — C17 — 
C25— 02) of -87.22 (9)°. 

In the crystal, (Fig. 2 and Table 1), molecules are linked by N2— H2A-N1<» {x,-y + l/2,z + 1/2] and N2— H2A-02® 
{x,-y + l/2,z + 1/2] bifurcated hydrogen bonds which together generate C2'[/?2'(6)] chains (Bernstein et al, 1995), running 
parallel to [001]. The intermolecular C7 — H7--01*"' [x,-y + l/2,z - 1/2] interaction forms C(6) chains running parallel to 
the same [001] axis. The CHCI3 solvent molecule is involved in an intramolecular hydrogen bond with the C= O atom, 

02, of the carboxylate group. 
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2. Experimental 

A mixture of (ii)-methyl 2-(2,5-dimethylbenzyl)-3-phenylacrylate (2 mmol), isatin (2 mmol) and sarcosine (2 mmol) in 
acetonitrile (8 ml) was refluxed for 12 h. After completion of the reaction, as indicated by TLC, the mixture was 
concentrated. The resulting crude mass was diluted with water (10 ml) and extracted with ethyl acetate (3 x 10 ml). The 
combined organic layers were washed with brine (2x10 ml) and dried over anhydrous Na2S04. The organic layer was 
concentrated and the residue purified by column chromatography on silica gel (Acme 100-200 mesh), using ethyl 
acetate :hexanes (2:8) to afford the title compound as a colourless crystals in 67% yield. 

3. Refinement 

The H atoms could all be located in difference electron-density maps. In the final cycles of refinement they were treated 
as riding atoms and their distances were geometrically constrained: C — H = 0.93 and 0.96 A for CH and CH3H atoms, 
respectively, with (yiso(H) =1.5 U^qiC- methyl) and = 1.2(7eq(C) for other H atoms. 



Figure 1 

The molecular structure of the title compound, with atom labelling. Displacement ellipsoids are drawn at the 30% 
probability level. 




Acta Cryst. (2014). E70, o377-o378 



sup-2 



supplementary materials 




Figure 2 

A partial view along the a axis of the crystal packing of the title compound. The N — H - N, N-H - O and C — H - 0 
hydrogen bonds are shown as dashed lines (see Table 1 for details). 

Methyl 3'-(2,5-dimethylbenzyl)-1 '-methyl-2-oxo-4'-phenylspiro[indoline-3,2'-pyrrolidine]-3'-carboxylate 
chloroform monosolvate 



Crystal data 

C29H30N2O3CHCI3 
M,= 573.92 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
fl= 12.9164 (4) A 
^=17.6167 (5) A 
c= 12.4548 (5) A 
y9 = 98.135 (2)° 
K= 2805.50 (16) A^ 
Z = A 

Data collection 

Bruker Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
CO scans 

32563 measured reflections 
8093 independent reflections 

Refinement 

Refinement on 

Least-squares matrix: full 

R[F^ > 2c7(7^)] = 0.052 

wi?(i^) = 0.161 

S= 1.01 

8093 reflections 

347 parameters 

0 restraints 



F(000) = 1200 

Z),= 1.359 Mgm-3 

Mo Ka radiafion, X = 0.71073 A 

Cell parameters from 8093 reflections 

61 = 2.0-30.0° 

ji = 0.36 mm"' 

r=293 K 

Block, colourless 

0.35 X 0.30 X 0.25 mm 



4986 reflections with/> 2a{I) 
Rm = 0.032 

dmnK = 30.0°, ^min = 2.0° 



A = -18^15 
/c= -24^17 
/ = -16^17 



Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
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w = y[a^{Fj) + (0.0743P)2 + 0.8771/'] Ap^^ = 0.38 e A-^ 

where P = {Fo^ + 2F,^)/3 Ap^ = -0.46 e A ^ 

(A/<t)^ = 0.029 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F^ against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on F^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of > ct(F^) is used 
only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, /^-factors based on F^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 
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y 


z 


If *IIJ 






0 16399 (\A\ 


0 1611 C9'> 


0 0606 (ft\ 


HI 


0.5616 


0.1446 


0.1045 


0.073* 






n 1 fifSQO CI S^l 


0 1 514 C3'> 


0 0870 CI O"* 


H2 


0.3813 


0.1492 


0.0884 


0.104* 




n 3739 0\ 


0 1 9554 CI 7^ 


0 9334 C3'l 


0 0844 


H3 


0.3006 


0.1969 


0.2265 


0.101* 


CA 


fl 431 57 CI 9^ 


0 99914 CM"! 


0 3955 (V\ 


0 0670 C7'> 


H4 


0.3987 


0.2417 


0.3813 


0.080* 


C5 


0 54030 fl5t 


0 22008 cin 


0 33620 (19) 


0 0473 (5) 


H5 


0.5796 


0.2393 


0.3986 


0.057* 






0 1 8961 ClO^l 


0 95467 CI 6") 


0 0391 C4'> 

\j.\jjyi yif 




0 70896 n 3^ 


0 1 91 1 3 C9'l 

V/. 1 1? 1 u \y J 


0 95669 CI 3'1 


0 0300 C3'l 


H7 




0.1678 


0.1886 


0.036* 


C8 


0.74566 (13) 


0.27309 (9) 


0.25403 (14) 


0.0319(3) 


H8A 


0.7355 


0.2928 


0.1805 


0.038* 


H8B 


0.7086 


0.3053 


0.2991 


0.038* 


C9 


0.86380 (12) 


0.21922 (9) 


0.39155 (12) 


0.0269 (3) 


CIO 


0.82724 (13) 


0.25825 (9) 


0.49252 (13) 


0.0309 (3) 


Cll 


0.99571 (13) 


0.21963 (10) 


0.54390 (14) 


0.0347 (4) 


C12 


1.09263 (16) 


0.20958 (12) 


0.60490 (17) 


0.0482 (5) 


H12 


1.1043 


0.2224 


0.6780 


0.058* 


C13 


1.17168(16) 


0.17983 (13) 


0.5537 (2) 


0.0540 (5) 


H13 


1.2374 


0.1715 


0.5932 


0.065* 


C14 


1.15450(15) 


0.16239(12) 


0.44510(19) 


0.0497 (5) 


H14 


1.2091 


0.1434 


0.4117 


0.060* 


C15 


1.05653 (14) 


0.17275 (10) 


0.38447 (16) 


0.0391 (4) 


H15 


1.0456 


0.1616 


0.3108 


0.047* 


C16 


0.97590(13) 


0.19984 (9) 


0.43528 (13) 


0.0301 (3) 


C17 


0.78538 (12) 


0.15185 (9) 


0.35030 (12) 


0.0272 (3) 


C18 


0.73755 (13) 


0.11476 (9) 


0.44370 (14) 


0.0324 (4) 


H18A 


0.7936 


0.1058 


0.5028 


0.039* 


H18B 


0.6903 


0.1511 


0.4693 


0.039* 


C19 


0.67848 (13) 


0.04089 (9) 


0.42034 (15) 


0.0356 (4) 
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Atomic displacement parameters (A^) 
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C4— C3— H3 
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C24— C19— C18 
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H26A— C26— H26C 



107.9 
107.9 
107.9 
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109.5 
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109.5 
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—Ql .11 (19) 


N2 — Cll — Clo — C15 


AHA 1 A / 1 

174.10 (16) 


C 1 8 — C 1 7 — C25 — 03 


'>A AC /I 0\ 

—30.95 (18) 


C12 — Cll — Clo — C9 


1 TO AT /I 

-178.93 (17) 


C7 — C 1 7 — C25 — 03 


-161.22 (13) 


N z — C 1 1 — L 1 6 — Cy 


1 AC\ t 'X A\ 

—1.49 (19) 


/"'A 1 T /^'IC 

C9 — C 1 7 — Cz 5 — 03 


OA TO /I C\ 

89.38 (15) 


JN 1 — cy — c 1 0 — c 1 J 


— Dl).4 (z) 


C / — C8 — JN 1 — Cz / 


—1 /1. 60 (14) 


CIO — C9 — Clo — C15 


1 T 1 1 C /I 0\ 

—171.15 (18) 


/~^o XT1 /~^f\ 

C7 — C8 — 1 — C9 


A A At /I ^\ 

—44.41 (16) 


C 1 7 — C9 — C 1 6 — C 1 5 


69.1 (2) 


C16 — 09 — Nl — 027 


-62.53 (18) 


N 1 — C9 — C 1 0 — C 1 1 


124.47 (15) 


/— " 1 f\ z~^A XT1 Z~^T7 

C 1 0 — C9 — N 1 — C27 


C A A'1 / 1 A\ 

50.92 (19) 


CIO — cy — Clo — Cll 


3. 1 i (16) 


C 1 / — C9 — JN 1 — Cz / 


169.04 (14) 


C17 — C9 — Clo — Cll 


—116.06 (15) 


C16 — C9 — Nl — C8 


171.44 (13) 


Co — C7 — C 1 7 — C25 


Yzl.bX (16) 


Z~^ 1 A /" (\ XT1 /^O 

CIO — C9 — Nl — C8 


-75.11 (15) 


C8 — C7 — C17 — C25 


111 A A / 1 y1 \ 

—111.99 (14) 


Z~^ 1 T i~^f\ Ml i~^0 

C17 — C9 — N 1 — C8 


/I 1 A 1 /I C\ 

43.01 (15) 


Cf, CI CM PIS 




ni no t^o ni 

yj i — 1 \j 1NZ — 1 1 


— 17'^ 40 r'17'> 


C8— C7— C17— CIS 


122.51 (15) 


09— OlO— N2— Cll 


4.3 (2) 


C6— C7— C17— C9 


-126.44(15) 


012— Oil— N2— CIO 


175.34 (19) 


C8— 07— C17— C9 


-1.03 (16) 


016— Oil— N2— OlO 


-1.9(2) 


Nl— C9— 017— 025 


89.93 (14) 


02—025—03—026 


-0.7 (3) 


016—09—017—025 


-34.17(17) 


017—025—03—026 


-177.36 (16) 


Hydrogen-bond geometry (A, °) 


D—B-A 


Z)— H 


n-A D-A 


D—R-A 


05— H5 -Ol 


0.93 


2.45 3.292 (2) 


151 


018— H18S-01 


0.97 


2.52 3.127(2) 


120 


C30— H30-O2 


0.98 


2.47 3.319 (3) 


144 


N2— H2^-02' 


0.86 


2.65 3.252 (2) 


128 


m—mA-m' 


0.86 


2.20 2.936 (2) 


143 


07— H7-01" 


0.98 


2.57 3.359 (2) 


138 



Symmetry codes: (i) x, ->H-l/2, z+1/2; (ii) x, -p-lll, z-\l2. 
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